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imM<D%,fo\ m^fs^tt 1 2 C a O • 7 A 1 20 3 #.<ffiSHfc'£-t7 t^<?)ll^ 
ft 

cm 3 ^> 1. 1 X 1 021m/cm3%;ffi<D7V-mmJ WBM^^y 
imm*) 2ffl<0«^t?«ifeL)t, 2X10l8flJ^±, 2. 2X1021i/ cm 3 
^iW^-^-yff-C^, £«L<3*j?C*£*«*, 10"4s/cm^ 10 
3 S/ cm*m^&2>m*!$WLt1rZ> 1 2 C aO • 7 A 1 2 0 3 ^tJo 

ft* 7 v 5*,, lxiois®/ 

cm3m±, 1. 1X10 21fi/ c m3*i<7) 7 'J -if-f t > ^ % f §f ^ ^ > 
1®^ 2l@<7)«^--eg&L*: > 2X10l8®J^JL±, 2. 2X1021®/ cm 3 
*IOlf^^-y^t:^, m.%L<Dlg^ftmmK lO-^S/cmUll, 10 
3 S/cm*It^^$^!|itn 1 2 S r O • 7 A 1 2 0 3 lb£-# o 

[»*£3l ^-e^c^ift&^i;-^^*^?*,, lxiois®/ 

cm3^±, i. i x i o2im/cm3&m<D7v-mm'(*>z, mwtm<<*> 

imm<) 2iOfK'UIL^, 2X10l8®m±, 2. 2X1021i/ cm 3 

*toi?^^-y'tf.{:^, mzaom^s« ? > 10-4s/cmJ^±, 10 

SS/cm^T^mtttn 1 2 C aO • 7 A l 2 0 3 t 1 2 S r O • 7 
Al 2 0 3 i:(?)O» 

2 mom* u-t%^m 0 ) x-mmLtzm^mmtir^, mmm^i 

c a24A 1 28 0 64] 4+ (4 e -) fcSE&Sft^.xi'* h Kl 2 C a O • 7A1 
20 3 -fb^o 

[if^5] ^~s>*K^£ft£i5irt^T07';-$3R>f 

2fiOli=-t«L^t«ttl,, HKW^CS r24A 1 2 80 6 
4] 4+ (4 e-) tmmZtiZ^U? h?-f Kl 2 S r O • 7A 1 20 3 4b^tf o 

2*©*^«fcLfc**W«fc-*-*, JtltttlC [ (Cai_ x Sr x 
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) 24A l28 0 64] 4+ (4 e~) fcgBa£$*L& 1 2 C aO • 7 A l20 3 h 1 2 S r O 
• 7 A \ 2O zb<Di&&x.\s? h^-f Kjb^tfo 

[»3fc«7j T^*y^«Xttrn/*i;±fH^jR^i#i-c, 1 2CaO • 7 

A 1 203^ H H H Xf±^b^%m^<7)»7jcJE7 o PX^#: N 1 2 S r O • 7 A 1 
2O3^B B HXii^b^0^O#7KJE7"^X^^ I(ii2CaO - 7 A 1 
20 aiitWtlb 1 2 S r O • 7 A 1 20 3 ?l B H H 'fb^<7)#|g H H H X{i^rl H B H ^t;» 
Momim.y'^^mm^: 6 0 0 8 0 0 "COffiflflfiHfc 4 B#MJ!JJLL2 4 0 

^h*»«^lt, 7 -mm ^ * yzm^x-mte-tz - 1 zmwct-t&smm 

olb^ogBt^&o 

IW^9] 12CaO-7Al 2 0 3 ^ 1 2 S r O • 7 A 1 2 0 3 {^ 
«K Xfil 2CaO • 7 A \ 2 Ozit^mt 1 2 S rO • 7 A 1 203^%fcOM 

1 5 5 01::^. 1 6 5 01C^T% i^jbll, 28^3= 

[»#3®10] 12CaO- 7Al 2 0 3 MtIi, 12SrO-7Al 2 
0 3 ^tf^M, Hil2CaO - 7 A 1 2 0 3 4b^£ 1 2 S r O • 7 A 1 2 0 3 

ik&mtvm.&ik&mnwk*, 5 ooto±, 1 4 0 ormT^^sic^LT 

> Mb^M^H#^rx (Ar,Kr3UiXe) * >£fr*>&^ N 7'J-tf^ft> 

*m?-Tg^-r^ -r <h 1 3 <7)v^-rtL^^ia«c^b^#o 

M$2i 1 1 ] »^ 1 frt> 6 ov>i*tL^nia<t$ tifzft&yozm&yijMt 

Lxm^&mzm&b-tZ^ 12CaO-7Al 2 0 3 ^ 12SrO-7A 
1 20 3 <b^> Xlil2CaO - 7 A 1 2 0 3 <b^i: 1 2 S r O • 7 A 1 2 0 3 -fk 
^ttOlIMft^ Xt±N-Sr, 1 X 1 0l8/cm3^±Oift2ftR 
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#12 0 0 3- 1 8 3 6 0 5 

imxmi 2] m*mi i^mmi-^mzx^nhfitz, n-^*>&i 

X 1 018/ cm3&±.®MlTZ>Z.t*mWt-tZ> 1 2 C aO • 7 A l 2 0 3 ^tJ 
x 1 2 S r O • 7 A 1 2 0 3 ^%. Xl± 1 2 C a O • 7 A 1 203^^^ 1 2 S 
r O • 7 A 1 2 0 3 i:OrI B H B lb'a-^o 

[0001] 

12CaO-7Al 2 0 3 ^tJ (J^TC12A7tfB-ro ) > 12SrO-7Al 2 03ffc^ 
(J^TS12A7tfei- 0 ) N X(il2CaO-7Al 2 03tl2SrO-7Al203hO?l B H H >fb^^i* 

lo 0 0 2] 
[&*o&#r] 

1970^ ^h.b. Bart 1 hit, ciikim^t^^^mtLmz^^m^mm^ 

[0 0 0 3] 

^m^h<r>— A-C&zm&lt, CaC03 £ A 1 2O3X t £ A 1 (OH) 3 & 1^4 £: tx ^ 
f T-1200t:oSJt-e@^KJS i: J9 -frjfi L tzCUhllfc&^W^* ¥ £ 
t^-it\ IX 10l%cm-3fIJgO0 2 -^3g £ tLT v> £ i £f|j| U 7'J-i 

2) o 

[0 0 0 4] 

^o^m^*^-t^>ci2A7<k^wb^^ -r t *«f^^m L/c 0 * 
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ttz. mt&®*mH-4 *>%¥mmvmoT-*>mm*mfflu 7oo*c# 

I0 0 0 6] 

) o 

I0 0 0 7] 

t , mmommiz x n t-vx.mmj * > *m&* ksi § m-tz z t £ mm 
£ h Kit, mn-mxitmmMK x 10 m&vm&rftkczz t , mn^m^mm. 

[0 0 0 8] 

ttz, ci2A7^®tmm<D^ a mm.^n^t^®t it, si2A7^w^n^ 

*LTV>& (##gt«3) o ^95#<b^ S12A7Ko^T^<^j&^&<hyg 

mm4*y<D&&-x^ mit^m<DBm\zm-f^m^mm-^m\,tz mwrjc 
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[0 0 0 9] 

$*>K, C12A7, S12A7, ^^tL^O^^b^^T^* V&Jg&v* L-f * > 
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[0 0 10] 

%mx-V>7 Y&SJ&ZMiifi^ ittk^Hb^ti, v>1*=H&, 10 0° K 
[0 0 11] 

o ttz, jlu? wt^v&iitzm^mmm&zm^ity'f 
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H.B.Bartl andT. Scheller, Neuses Jarhrb. Mineral, Monatsh. 1970, 547 

H.Hosono andY. Abe, Inorg.Chem. 26, 1193, 1987, T*t*W^J , ^33^, £4^, pl71 
-172, 1996 

3] 

O.Yamaguchi et al., J.Am.Ceram.Soc.69[2]C-36,1986) 

F. J . Tehan, B. L. Barrett, J. L. Dye, J. Am. Chem. Soc. , 96, 7203-7208 (1974) 

umwott 5 ] 

A. S. Ichimura, J. L. Dye, M. A. Camblor, L. A. Vi 1 laescusa, J. Am. Chem. Soc, 124, 1170, 
(2002)) 

[0 0 13] 

L£ot~rz mm] 

£*LiT, CaO, XtiSrOtAl^OH^H^v^r, 117X^1^^ ( 
>10-4Scm-l) *^&*«fc»S£fcttffl|i-?fc 0 fc 0 JLfc&^fc** 
fifc>f*>*&g?LfcC12A7^ S12A7 S Xit^rfih om^t^m^t, 77ciH6tJ&« 

[0 0 14] 
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&«»wJ:*^Ttt^ C12A7. S12A7, Xte+tibnm&it&miz&ttizyy 

[0 0 15] 

[MM £ M&t Z>tz®<D 3M£] 
im*mh\t, 7kmm'i*>RZFT)VjjVi£m4*>*&&LfzC12A7, S12A 
7, X^Kh<Dm^it^mzm^yom^h%hKtz^^mm^n^tz 

2A7. x^t^orii.iiib^^ 

[0 0 16] 

#M7rLT, C12A7, S12A7. Xfi-ettibr^b^^oiah A,t*<D7 v -wm^ 

[0 0 17] 

C12A7ffc^tK Xit, SUAHk&ygrpK&itiZ? 'j -ff^f^Tl^ (e~ 
tfg&o ) fltt^li, SKt^ti:, [Ca 2 4A 1 2 8 0 6 4] 4+ (4 e") X 
tf\ [S r 2 4A 1 2 80 6 4] 4+ (4e-) <hfB*££ tL& 0 mt&m±, [Ca 2 4Al 2 8 
0 64 ]4+X(±. [S r 2 4A l 2 8 0 64] 4+ ^^^^->. HT^Ii^ * > t Lfz^U? 

[0 0 18] 

Sfc, C12A7, S12A7, X^fLh <Di&M*4t&m»^&7kJ±7°UXXmZ 

u %-#>im+'e, 1 6 o ovmrn^vmu ^nfiaot^ tat 

^^^:•r<7)7V-m^ ; ^•«^ : •Ta^-e§^>r < !:^^Lfco 5000c 
1 4 0 ormros^ mi>&t L<ii, e 0 or^#L/cci2A7, si 
2A7, xit^ixbom&fo&mmmKtttfxjxyztt^&trmzx^Ti*, & 
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[0 0 19] 

^^IM^*^C12A7, S12A7, Xfi^tL"^^^^* 

-4*yft%&fr\z X «9, ^{im^*felf#:-e^-5.C12A7. S12A7, Xfi^tLk 
[0 0 2 0] 

o 

[0 0 2 1] 

*t«ILt, «^*^^->-eg^U C12A7. S12A7> X^^h<DU^ 

it&mi^ o-. H-xizN-zm&m^Kmfc&mz&zjj&zm&i-Zo 

[0 0 2 2] 

(1) ^-v^^$tL^>-7V-m^^^><7)d*.. 1X1 0%/cm3l± 

> i . ixio 2Lf@/ c m 3^if <7) -7 v -Bft*^f * > 8&g>f * > i mm «9 

2 IOlK*fftl/;^ 2X10 18«m±. 2 . 2X10 21«/ c muffin* 
tttr-ytpKi?^ SfiOtUfi*^ 10-4s/cm^±, 10 3s/c 
m*I^I»^ttit^ 1 2 C a 0 • 7 A 1 203<b^%o 

(2) c*i*i«7';-i*>ft>on> 1 x 1 0 c m3^_h 

> 1. 1 x 1 021^/ cmZjmvyv-wM'i* mmm^i-y imm*) 

2m<Dm z fX~WmLf^ 2X10%I±, 2. 2X1 oZlffi/cmSjfefltom 
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#12 0 0 3- 1 8 3 6 0 5 ^-v 5 : 
MM.<OW£tfKmmi>K lO-^S/cm^ 10 3s/c 

m3m-eibz>m-*mwLtirz> 1 2 s r o • 7 a 1 203^^0 

(3) ^-'yif ^ 7 'J -»f/f t 1 X 1 Ol&IH/cm3m± 

x 1. lX1021i/cm3*l<7)7'J-il^t>^, iSSt'ftVliSf) 
2*©m*-emfeLfc, 2X101HIJBU:, 2. 2 X 1 021*/ c m3*?i <7>il 

t-*^-v>^^^ s mu<Dm^fcmmi)K 1 o-^s/cm^ 1 o3s/ c 

m^T-C*4fS:#ti:t^ 1 2 C a O • 7 A l20 3 t 1 2 S r O • 7 A 1 2 0 3 
[0 0 2 3] 

. 2«co«?- (e-^fB^ 0 ) -cmmLtimtmkt-rz, ^i:[Ca 24 Al 
280643 4+ (4 e") £$&7&Zti&JLls? h *7 -i K 1 2 C a O • 7 A 1 203^^ 

o 

. 2*Ol?T«ftLft|fmtt4, H®^^[S r24 A 1 2 80 64 ]4+ (4 e 
~) tffij££*L&.xi^ h9^Kl2SrO - 7 A 1 20 3 <b^ o 

> 2IOl^ij|im#ti:tS, (C ai _ x Sr x ) 24AI28 

0 64 ]4+ (4 e~) fc|Eafc$*La 1 2 C aO • 7 A 1 2 0 3 i: 12SrO-7Al 2 

[0 0 2 4] 

(7) ?fr*v±mxi±TW)±m&mm^'px\ 1 2c a o • 7ai 2 o 3 # 

MB^XJi^b^-Wi^O^XJE^l-^^f^ 1 2 S r O • 7 A 1 2 0 3 J|Mfrf| 
XfiMb^Wi^O^myi-^^^, XI* 1 2 C a O • 7 A 1 20 3 ^% 
t 1 2 S r O • 7 A 1 203m H B H ^^O#^ B s H X(ii^f£ B B B <b^»*O#7Xffi 
^*$:^#:£6 0 0°C^ 8 0 0°C<7)^$£BK4flfr B m±2 4 0 0#K^f 

(8) r^^^^iitT, ^-h v^AXfi'^^A, r;v*';±^Jii:LT 



9/ 
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#12 0 0 3- 1 8 3 6 0 5 s<—i? 

^ v^^i/^AXfi*;Vv»>A«rfflv^^^#fci:1-^±.|B (7) <Dit^<DU 
[0 0 2 5l 

(9) 12CaO - 7Al 203^^ 1 2 S r O • 7 A 1 20^^, Xfi 1 
2 C a O • 7 A 1 2 Ozit^%t 1 2 S r O • 7 A 1 2 0 3 ft^ i: <^j|JHb^<7> 

«#LT, 1 5 5 0°Cm±, 1 6 5 0°C*^\ 1 ^_h. 2H#|ig*MGM#U 

) (6) <D^rM^ik^m<DWk?k-)j&o 

[0 0 2 6] 

(10) 1 2 C a O • 7 A 1 2 0 3 ft£-t??fll> 1 2 S r O • 7 A 1 2 0^t^W 
Xli 1 2 C a O • 7 A 1 20 3 ft^t 1 2 S r O • 7 A 1 2 0 3 fk^i:O?E 

&it&9nMm&. 5 0 0icm±, 14 0 ov&T<Dum^& LT> ^ft^%?f 
IRH*^ (Ar.KrXtiXe) -f*>&:JT^&<^ 7 'j -g?*-f * > ^m^T'Sm 

-f &_LfB (1) (3) (D^irti^o^momm^mo 

[0 0 2 7] 

(1 1) ±m (1) frb (6) <D^-rtifr<Dft&vijzm§kyiim£ Lxm^zm* 

mmt-tZ^ 1 2 C a O • 7 A 1 2 0 3 <b^, l 2 S r O • 7 A 1 2 0 3 tt^tk 
X<* 1 2 C a O • 7 A 1 2 0 3 ft^£ 1 2 S r O • 7 A 1 20 3 lb£^£:O*I H E |'ffc 

Xf±N-£, 1 X 1 0 18/ c m3a±<7)i|i|Jt^oi|^St^ 

(12) ±fS (11) O^ft^J: *)%btLtz^ N-^*>£ 1 x 1 0l8/cm3m 
±.®M'fZ>^t*mWt'rz> 1 2 C aO • 7 A l 2 0 3 ^t7> 1 2 S r O • 7 A 
l 2 0 3 ft;^tK X(il2CaO - 7 A \ 2 Ozit^t 1 2 S r O • 7 A 1 2 0 3 £ 

[0 0 2 8] 

(13) _tfe (i) (6) <o^-fKi^<Dit^m^m^^^W[.t-f &mT- 

[0 0 2 9] 
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*%mK&^X t Ztl&b<Dl^ *fc»&C12A7lt^%T*> £V>U 
<7>-«l it ij )V v A Xf± T S - A o^rT ^tilOTC^Trfim £ =ft^C12A74fc 

[0 0 3 0] 

C12A7<ffc^t/ 1 !MO*i!f H B H *?l3l£ t otofrifc t LT5l*ES12A7d*» t>*lTi=> D > 
CafcSrOS*tt£aaKg£ffc$^£ o^D, C12A7 tS12A7^jl B B H 

[0 0 3 1] 

flJH»R-C**C12A7tt, *;Vv>)At T;W5 A 4rlf ^4JfC12:14^-tp 
HCfl-fcfflv^ «yftffiJKl200 , C£U:, 1415lC5|c»THffiRJ©$^-4ifc-e#jK$tL 
&o ft^^JUfl-fiRm^^^^Atm^T^^-^A-e^^o 
[0 0 3 2] 

*«hSU\ H*EliB*C»fe*LfeC12A7«:«[«#:fctT^ tfttjSc (FZ&) fcio 
r^it^l*, C12A7^ B B H (7)WJi£^{i N mfco-fe^ y^miE#^^ 

@^-^tfC12A7^^^ H B H t , ^?&<7)*SV^Cl2A7^ B H B 60M?t^lCK1-^^ 
i:owtWILti/^ (#^K2 ; #112001-226843-^. # S3 2003-40697 

o 

[0 0 3 3] 

y±SWfe*«*l*«S-tr#H*C+, 6 0 0°Cm_L. 8 0 0 *C:feSt<0ifij9U Itl< 
fi7 0 CCOzaflF^ 4B#f^<b 2 4 0B#^^t7t^ 3 0 Ot/BtFM© 
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[0 0 3 4] 

%1&m.1r2> 0 ^.m^^UWir^>Um^6 0 0t*I, #fc 5 0 O'CflKli, 7 
[0 0 3 5] 

wBi^ikfrti^ m^tmz&fr*), M*^y^Aiortit:xv^ kci 

[0 0 3 6] 

ffi^tjKoci2A7>fk^t;^TOM<l:^t/o»^^-^^ix^T^t^^ > 

2 0 0 k g/cm2m±. ^4 0 0 k g/cm2^T, ^L<l±, 3 0 0 k g/ 
cm^iaPfc Ls l^TKJE^P^O^JEfi, 2 0 0 0 k g/ c m2flj^0$ Lv> 

o 

[0 0 3 7] 

n h titztimfczmft io*-jk >«>f k a*l, im § r>v ^ ^ 
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*o ^ia9P**±saoi£H«t *?iasia-et±^ #jffioci2A7'ffc^5.trraS'fk^!|j7«r 

£j&1-&» ? -e£&v\, fi^U^l 5 5 0OC*»-Ctt, #*I<7)C12A7lb 

[0 0 3 8] 

3CaO-Al 2 0 3 *B (C 3 A) XiiCaO • A1 2 0 3 *@ (CA) K^tfLT LSv\ Zfit, 
<Dm iztefr- zSj>*ff& L & t\ * & CI £ ^-e § & v> 0 
[0 0 3 9] 

4 0 0 t)/I^W€JK*«»^-rv* 0 5 0 0 r/BfP^Jitlif t < < f 

& fc* k ttioi^^g i: & & 0 ttaau&d* 500 r /n#r*m± t ^ 

[0 0 4 0] 

* - # >i%m * \zmt txi> »±# *l& ^ t - 

[0 0 4 1] 
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[0 0 4 2] 

MgO^±^Jtat^C12A7^#X(i|WIM'fb^O#-^ H H B BJ^*. 6 0 0-CIC 
UWU 3 6 0 k VS«JcJnaiL7tAr^*^*®[»«ltwfr*,^^ 0 

&&m<Dmmi±, m^mma^-to k-xi^sx i oi7/cm2t:^it, 

[0 0 4 3] 

>^ttiit^*^tis 0 ^'j-m^iti, ^b^fe^^i. ixio2i^/ 

. 2X 1 021«/cm3i:*So ^at?O«^O^S&jRti*&0. lcmV(V- 

m^^Lii, ftl 00S/cmt^-5 o 
m^^tt^m^^J; 0. 0. 4eVS.t>'2. 8 e V{:t'-^^o2 0(7)MlR 

[0 0 4 4] 

ci2A7^Mo^Mik^w tL* v-pi*. * - ^ < ym £ *t-c 
-t mT-^7c»^^-tfCi2A7^^^o ? iwiM'fb^a, mT-mtw 

[0 0 4 5] 

A, 07'J-Hf^t>«: m^-egm L fcC12A7ft^£ HStf b& 
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[0 0 4 6] 
[0 0 4 7] 

^1-^cl2A7>^^:^^tF(SIM^^(±^ m*im.mmz£ ^mm^^-><7)fm, 
. N-^^->^^i-^ci2A7ib^s.TOM^^{is mitm-mt Lx<ofcm 

[0 0 4 8] 
[«#!!] 

mmmi 

mm (FZ&) ^ioTf^Mt^C12A7#|§ H B B ^0. 4mmX4mmX7mm 
(7)I«i:iIL, Mm£$§MW0L£ (f£fU ^1"^> 0 ) 0 t * )V 

v^A<ar«Jt£> ^m^KXfi, M&iXLtzo 51@<D^|*tf4£. 7 0 0°CT 
> -etL-etL4B#Pfl. 1 2 0#^> 1 8B#K. 4 OlM&O^ 4 output*: 0£ 
#B#F^O^^^>^ H B H ^«^^tL^tL, 3, 4. 5. RU?6t1rZ> 0 ) o 

unmm^<^^^fix, ci2A7W H B H ^{i. mfrbm^tm&L 
tiff, mmmizmwx$>t)^ mmrnm^ xmrnvr*^? y^fr^, mit^^i^ 
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[0 0 4 9] 

'J-HSW'SIStSE^tLTV^^^ofco Hit, f*$.l~4<Ojfc%JR*^ 

T-ni^^co-e*^, %jR3ftjRoJijnt±, vkwrnmommt^z^ mirmmm 

[0 0 5 0] 
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